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DECI SI ON ON APPEAL

This is an appeal pursuant to 35 U S.C. §8 134 fromthe
final rejection of claims 1 and 4 through 24.

The subject matter on appeal is related to a process for
produci ng a | ow nol ecul ar wei ght copol yner product containing rel a-
tively low |l evels of a nonoethyl enically unsaturated dicarboxylic
acid nonomer conponent. Representative appealed claim1l is repro-
duced bel ow.

1. A polynerization process, conprising:

a) establishing an initial charge of water in a
reactor;

b) adding into the reactor to forma reaction m xture

i) at | east one water soluble chain transfer
agent selected fromalkali netal salts of
sulfites;

ii) at least one water soluble initiator,
iii) at |east one netal pronoter,

iv) fromabout 50 to about 97 wei ght percent,
based on the total weight of nonomer added to
the reactor, of at |est one water sol uble nono-
et hyl eni cal l y unsaturated nonocarboxylic acid
nonomner ,
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V) from about 3 to about 50 wei ght percent,
based on the total weight of nononer added to
the reactor, of at |east one nonoethylenically
unsat urat ed di carboxylic acid nmononer, and

vi) fromO to about 40 wei ght percent, based
on the total weight of nmonomer added to the

reactor, of one or nore water soluble carboxyl -
free nmonoet hyl enically unsaturated nonomers,
wherein the total weight percent of nmonomers iv),
v), and vi) equals 100 wei ght percent;

c) mintaining the reaction mxture at a tenperature
of from about 60° to about 120°C over a reaction tine;

d) mintaining the reaction m xture at a pH of 3 or
| ess over the reaction tinme; and

e) recovering a water sol uble polyner product having
a wei ght average nol ecul ar wei ght |ess than 30, 000;
wherein the chain transfer agent, initiator, and
nonoet hyl eni cal | y unsat urated nonocarboxylic acid
mononer iv) are added to the reactor over at | east

25 percent of the reaction tine.

The references of record relied upon by the exam ner

are:

Hughes et al. (Hughes) 5,100, 980 Mar. 31, 1992
Seel mann- Eggeberg et al. (SE) 5,104, 951 Apr. 14, 1992
Holy et al. (Holy) 5,268, 437 Dec. 7, 1993

The appeal ed clains stand rejected under 35 U S.C. § 103

as unpatentabl e over the conbi ned teachi ngs of Hughes, Holy and SE.
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Because we agree with the examner's ultimte |egal
conclusion that the clained subject matter defined by appeal ed cl aim
1 woul d have been obvious within the meaning of 35 U S.C. 8 103 in
view of the conbi ned teachings of the relied upon prior art refer-

ences, we will sustain the rejection of appeal ed

claiml1l. Since the dependent clainms stand or fall with appeal ed
claim1l, we necessarily sustain the rejection of all other clains on
appeal .

As evidence of the obviousness of the herein clainmed
process, the exam ner relies upon the conbi ned teachings of
Hughes, Holy and SE. Simlar to appellants' clained process which is
directed to producing a relatively | ow weight average nol ecul ar
wei ght (1l ess than 30,000) water sol uble copol ymer product containing
relatively low levels (fromabout 3 to 50 wei ght percent) of
nmonoet hyl eni cal Il y unsaturated dicarboxylic acid units and relatively
high | evels (from about 50 to 97 wei ght percent) of nonoethylenically
unsat ur at ed nonocarboxylic acid units, Hughes discl oses a process
with an identical object, i.e., the production of a |ow nolecular

wei ght wat er sol ubl e copol yner product containing relatively | ow
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| evel s (fromabout 3 to 25 wei ght percent) of nonethylenically
unsat urated di carboxylic acid units, such as naleic acid, and rel a-
tively high levels (fromabout 75 to 97 wei ght percent) of
nmonoet hyl eni cal | y unsat urated nonocarboxylic acid units, such as
acrylic acid. See colum 2, lines 59 through 64, of Hughes. In this
regard, the copolyners produced by EXAMPLES 1, 7, 9, and 12 of Hughes
each have a wei ght average nol ecul ar wei ght of |ess than 30,000, and
Figure 1 of Hughes denonstrates how the use of a copper netal
promoter "allows for better control of the nol ecul ar weight over a
wi de
range of maleic acid content in the copolyner.” See colum 5, |ines
49 through 56, of Hughes. Accordingly, while appellants argue that
the attai nnent of a | ow nol ecul ar wei ght copol yner
contai ning | ow amounts of nonoethyl enically unsaturated dicarboxylic
acid nononer is not a trivial problem Hughes has di scl osed a
prior art process for achieving this goal.

In addition to the nonomer conponents and the copper
pronmoter, the reaction m xture of Hughes al so includes water sol uble
initiators. See colum 4, line 6, and line 66 to colum 5, line 7,

of Hughes. The Hughes pol ynmerization reaction is conducted within a
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tenperature from80° to 150°C and preferably from90° to 120°C, and
the pH of the Hughes reaction solution is maintained in the range of
from3 to 7. See colum 5, lines 15 through 18, and colum 5, |ines
33 and 34, respectively. Contrary to appellants' argunments that
Hughes teaches away from operating at a pH of 3 or less, a clained

invention is rendered prinma facie obvious by the teachings of a prior

art reference, such as Hughes, that discloses a range that touches

the range recited in the claim See In re Mlagari,

499 F.2d 1297, 1303, 182 USPQ 549, 553 (CCPA 1974). Also, see |In re

Geisler, 116 F.3d 1465, 1469, 43 USPQR2d 1362, 1365 (Fed. Cir. 1997).
Accordingly, the exam ner correctly found that the herein

claimed process is essentially disclosed by Hughes with

t he exception of the requirenent of appellants' process clains

relating to the addition to the reaction m xture of "at | east one

wat er sol uble chain transfer agent selected fromalkali netal salts
of sulfites"” (appealed claim1l) which clainmd phrase is inclusive of
"al kali nmetal salts of metabisulfites and bisulfites" (appealed claim
4).

Wth respect to this clainmed deficiency in the Hughes

di scl osure, the exam ner contends that the use of alkali netal
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sulfites as chain transfer agents for form ng | ow nol ecul ar wei ght
polymers is well known (answer, page 3), and appellants have raised
no challenge to the exam ner's finding. Indeed, Holy discloses that
sulfites are comonly used chain transfer agents for achieving | ow
mol ecul ar wei ght polyners. See colum 1, line 66, to colum 2, line
12, of Holy. Moreover, notw th- standing their known drawbacks, Holy
teaches that, if desired, such chain transfer agents nmay be used in
conjunction with Holy's "high tenperature” polynerization process for

produci ng | ow

mol ecul ar wei ght copol yners. See columm 6, |ines 48 through 57, of
Holy. In a simlar manner, SE discloses that "regulators” (i.e.,
chain transfer agents) may be used in the polynerization

process conducted at tenperatures from 20° to 200°C and at a pH
range of from2 to 9. See SE, colum 6, |ines 15 and 16; colum 7,
lines 16 through 18; and columm 8, lines 7 through 31.

In Iight of these disclosures, we agree with the exam ner

that it would have been prinma facie obvious to a person of ordinary
skill in this art to have used a sulfite chain transfer agent as a

further means of controlling and producing the desired | ow nol ecul ar
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wei ght copolyner in the process disclosed by Hughes. In reaching our
conclusion that the herein clainmd process would have been prinma
facie obvious in view of the conbi ned teachings of the references, we
have not ignored appellants' argunent that one of ordinary skill in
the art would not expect that a sulfite chain transfer agent woul d
function in that capacity in the presence of a nonoethylenically
unsat urated di carboxylic acid nononer. In this regard, appellants

have cited an excerpt from Maleic Anhydride by B. C. Trivedi

publ i shed in Plenum New York (1982), page 53, which indicates that
mal ei ¢ acid and other related conmpounds when treated with sodi um

sulfite

or sodiumbisulfite forman addition product. However, w thout
further explanation in the reference regarding specific condi- tions,
one of ordinary skill in the art may very well read this

di sclosure as sinply and inplicitly explaining the nechani sm by which
the sodium sulfite or sodium bisulfite functions as a chain transfer
agent in the presence of maleic acid. As pointed out by Holy, common

chain transfer agents such as bisulfites are known to inpart
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functionality to the polynmer and can introduce salts into the
product. Again, see Holy at colum 2, lines 8 through 12.

Appel l ants contend that even if a prinma facie case of

obvi ousness has been established fromthe conbi ned teachings of Holy,
Hughes and SE, evi dence of unexpected results found in TABLE 2 and
TABLE 1 of the specification at pages 31 and 27, respectively, are

adequate to rebut the prim facie case of obviousness. Initially,

and contrary to appellants' argunents, in submtting evidence to
establish unobvious results, it is appellants that have the burden of
i ndi cati ng how the exanples asserted to represent the clainmed process
are considered to relate to the exanples intended to represent prior
art, and particularly to indicate how the prior art exanples
represent the closest prior art. Moreover, such evidence relied

upon nust

al so be reasonably comrensurate in scope to the subject matter
claimed. Further, such evidence should establish that the
differences in results obtained are in fact unexpected to a person of
ordinary skill in the art and are of practical

significance. See Ex parte Gelles, 22 USPQ2d 1318, 1319 (Bd.
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Pat. App. & Int. 1992) and cases cited therein. W have carefully
consi dered appellants' argunments regardi ng the showi ng of unexpected
results in their specification. However, it is our viewthat
appel l ants have failed to neet their |egal burden in the above
respects.

Specifically, appellants contend that the data in TABLE 2
i ndi cates that by operating within the claimed requirenments, polyners
havi ng | ow nol ecul ar wei ghts and | ow col or are unexpectedly obtained
in conparison to the prior art. First of all, we point out that both
Hughes and Holy exenplify and describe processes wherein the sanme
copol ynmer products are produced having a wei ght average nol ecul ar
wei ght of 30,000 or less. Again, see the copolyners produced by
EXAMPLES 1, 7, 9, and 12 of Hughes and the disclosure of Holy at
colum 1, lines 6 through 13. Wth respect to the alleged production
of a copol yner having an unexpectedly low color, i.e., a standard
nunber of less than 5, we point out that nothing in the appeal ed
clainms requires the production of a copol yner product having a
col or of any degree. Moreover, the specific exanples exenplifying
t he production of a copolynmer product having this allegedly

unexpectedly | ow color are produced by running the process at a pH of
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1.4 and 1.0. See EXAMPLES 9 and 11, respectively. Based on these
l[imted showi ngs, it is not
apparent to us, and appellants have not attenpted to establish, that
t he probative value of the evidence based upon these pHIlinted
experinments can be reasonably extrapolated to the appeal ed cl ai ns
whi ch are of considerably broader scope. Further, we point out that
merely stating, as appellants have, that it is an "advantage" to the
process of the present invention that the pol yner product produced by
the process is lower in color is not an unequivocal statenent that
appel l ants believe that the actual results shown woul d have been
truly unexpected to a person of ordinary skill in this art. In this
regard, see the discussion of the TABLE 1 results at page 27, | ast
two |ines.

Upon consi deration anew of the evidence of obviousness
relied upon by the exam ner, and wei ghing such evidence of
obvi ousness agai nst the evidence of nonobvi ousness relied upon by
appellants, it is our judgnent that the evidence of obviousness

out wei ghs the evidence of nonobvi ousness. W, therefore, agree
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with the exam ner's conclusion that one having ordinary skill in the
art would have found the clained invention as a whol e obvious wthin
the meaning of 35 U.S.C. § 103.

The decision of the exam ner is affirnmed.

No time period for taking any subsequent action

in connection with this appeal my be extended under 37 CFR

§ 1.136(a).
AFFI RMVED
EDWARD C. KI M.I N
Adm ni strative Patent Judge )
)
)
)  BOARD OF
PATENT
JOHN D. SM TH ) APPEALS AND
Adm ni strative Patent Judge )
| NTERFERENCES

N N N

THOVAS A. WALTZ
Adm ni strative Patent Judge )
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